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^ »m ^Eflufi- ol-g.^ CDMA 71*1^1^0^ ^-f °Jr 

iM n^\±= 7] *]^ 7 jcq 2,71 7>f^l & 

^-*Kr CDMA 7)xl^-Al^EfloHAi ^a] Ajlf ^Qis}7) z]- 

5M- i*HaRf °J-EflM-«J* ^*}^ ^Itb ^^7lofl ^<9*M 3,71 -§-71^- Sj^ 

3T>H.S^ -g-^o] ^7^ 7l^l^Al^6fl^ oj.^^ O.S. 2:71 ^711- S^Rr « 0 >^ 2f 3§ 

71 U^^7l^) ^7] 7 >^^1 S^Rr ^ °- 7l#*>$m. °>^el 

^^1 -2-^ ^ yfl^ ^lM" i5-S>7V .2.*M- 4^*Rr 



MSI* 5 !] 

Hfll ^M", ^^^-^-4^^^ 7l^l^Al^Efl > o> Efl q.«l _ oJ- Efll 4 -g-^a| ( «J^^7] ) wls 
2,71 ^713^, ^7] 
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^ H o Vl S {A Method and Apparatus for Initial Code in a CDMA Basestation System Using 
an Array Antenna} 



101 : 7>#^1 7l^#*l 102 : wfl<l #3] 14 

103 : ^HQ^r 104 : &^7] 7] 

105 : >lH7l 106 : 7l^ ^jifl^ 7l°}#*l 

107 : #BflM- -g-# 7l3#*] 108 : 7}^*1 ^<+7l 

109 : ^§71 ^^^71 110 : ^^7} 

111 : ##7] 112 : ^a>^(pn)s= 
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<9> s:=^i}#^(CDMA) ^l-^l^^H ^ ^o.^, iLt} ^l^^l 

^4 ^ 2:71 ^71 ^S^ofl 
<10> SJEL^Ct-f^^ 71^^-Al^Efl^Ai ^7} 7} Z\}o)B)^r ^^}7] Zj- 

^7} 3E «11 tfl^- ^^-t!: ^7l^^.7> ^ja.S}<4. ^-^-71 7> ^7l -^S) ^ Sfl^ ^71 
7} 4=^ 7l^l^-ofl7.-l^ Sfl^ ^ 7 }7\ ^t!r CDMA ^-fr ^^-71^1 <^>#-g- 

(PN) 3-^-2] ^"71* ^H^o) S>^efl, o]^ 3:71 ^7lSj^-olel-j7 is}jL o}^ ^ 
1- ^^7}^JL ^^7} 7} ^ ^7)9] rf^ ^ IS 5>^tt ^7l ^Tlofl 

ttWS ^7^ o}M. o]^\c^ £)A\#^r(PN)=LIL2l ^7}^- ^ o] E-) » ^ 

<11> 71^ CDMA 71^^-Al^Bfl o. ^ = 2.= --g-§>^ «1 ^-g- 7>^1 <£t]}^ oj-g. 

*H ^7lS^-E^ C-llolE-11- ^Alsfjl, ^Altb CflolE^ ojAV^CPN) 5£2)- 
°* ^71 ^7l» ^^^Cf. HSm, 71^1^-21 -g^o] ^7>*H 7l*l^-ol ^-g-S}^ 
^•^71^ ^7> ^7f^l rcJ-Sl- ^71 #§H1 ^-g- ^^-o] ?]z\E.3. 3^7} ^7} 1$!^^r ^ 
#*Rr ^^7}°\ ^o) Z\Z}5\±; ^7\)^o] o^t).. 

<12> tifl<l ^ElMl- Ol-g-^j- CDMA 71*1^" Aj^Efl^ ^7^^ ^A]Sl^ A]Jro} A]Jrufl ;t> 

-^^-^-till- 7l «J^^7ll- ^-^1-^C-ll ol^- s$ 7) ^^^7)E}J1 tl-Cf. ^71 
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^ <£#*Hr ^M]^ 3$7] °m A]^ofl cflfV °l-f-<H*l 

*1 &^^r ol^cf. 

<13> ^-7l5f ^ ^Sfl 7l#Sl «fl^*>7l ^^^r, *1 ^ o] 7j- 

tV Wfl<i ^Jr^m-l- ol-g-^ ^7}$\- ^7] ^§71 7>#^1 aiEll- as.^ S i= 

<14> ^.7]^. -EL*} o. ^^7] ^ Jg. ^6j] rc)-S. «fl<g Ol-g-^ ^l^o] # 

# «l-8-*H ^ SJ«§# 7f^^ll- Tfl^JL, #71 Zj- ^^JS^S. 7fl#^ 

7>#*1» ol-g-^ ^ 7J^3_ ^lfj^ ^^14^^- ^*Rr ^-g: 

^. 

71 *7l t^^l^r, Hfll ^BflM-l- o]-g.^ ^l^ol ^ °1#S] 

3^*Kr %^7l Uj^^ji}.; 
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<18> ^-71 *)*J=Z]-J=Hg S ^7} ifj^ 7\^} *]Eil- *\%*}JL &t±7} #7l ^"^ 

<20> ^1-7] 7}^*} 7l^^^-4 ^-^71-1-^-^- a^^M <£3H4«J2] 



2:71 ^71 S)^« 0 >^£r, $L*}7} o^^o] yfl <g 6]-^^ o] -g-Sj-o} ^ ^ Oj^o] 

«M -S-71 7>f^l «]Eil- Tfl^}^ 7f^*l ^^711^; 

-S-71 T^Z^tS. Tfl^V^T ^7} 7>#^1 «jEil- ol-g-^H W 
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7*. 



will <#3M# <>l-g-*M *1*3H§°1 ^ ^>M- 0 Jr^M- u J* ^*Rr 

<28> #7) xl^i^S 7flA>*V ^-7] 7>^^1 aflE^l- 7^\^}jl <&^7\ <#7] &q 

7l *ll^Rr 7>f-*l 7l<^^^; 

<30> s%7\7\ -^^JUT.]- ^ A]^ofl oJ^lM-aJ-a- ^*Hr ^7i ^ 

<31> #7] f)<g>8 7>^1 7l<^^^l- ^H^H #7] ^fluf^o] ^Zj-^ AlEM^ a o V 
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&r^7) 7>^^1 »J)Ei-I- ^-7) 7>f^) 7)^^0.5.^ g|o]t^ ^ 3§ 7^ 



3HM4f^^ 71^1^-Al^Efl ^ 2,71 ^7l S)^*l ^ ^Sg- ^.Cf A o >^ 

<33> S J= ^nB^^r 7l^l^Ali^o,lA-^ Cf^o] A>-g-^ 7 > €^11^7 ^ ^71 -^7^ 

^*}^ 3,7} ^7l» 5)^^. 0 1 *H ^71 ^^^7]7> *V ^E^ofl *ll^Rr A 

£ ^H?}^ ^S^r ^T^VM- 71^51 ^ ^Alofl a^H A^ol ^o] ^^cf. 

°1 3 tt £-*fl£r A-ls. 2|5L^ ^1^ oj-Eflm- 

^l^V^ 7Bf<5}C}-. 
<34> ^71 ^71 JgiLtb *RM3°1 #t!" ^lM"^ ^1^2)- ^ «-0| efl 

7}7^o) ZLSl l4 tifl^ ^BllM- y o^> ^7.]-^ ^ ^#^31- ^^1 

*>7> ^fl^i ol^ ^^Ml Bfl^o^ aJ-^-g. %o]X\ ?}7]xJ{- efl^-t- £o|^ 

£ ^1^*V SLx\^r *\)7li5}7) «^ ^^u}- 

^7.>7l«]-^ €fl^ yfl<g 0].^ o.^- f^-g. oj-g-^ ^l^ol 7 0 V*> o>Eflu)-Bl 

* ^^Hr 7>#^1 tfjE^-i- ^-§- ^WW. 
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<35> 



7] ^71 ^ a7l ^ 7l-#^l ^)E^ Sj o} ^£0^. 

°}^r *8*§^ 71^^1(101)31-, tifl<£ <?UflLKl02), wfl<l ^a]«.(io3) ; ^ 

71 ^^71(104), ^H7l(105), 7l§ 71^^1(106), <£31M- -g-# 7l<^^- 

^1 (107), 7>^1 <£^7l(108), ^Ti ^^^71(109), nelJL l-^-(110)o. 

S #^7l 1;^-(110)^ ^7l(lll)Sf ^^l-^-§-(PN)^-E. ^71(112)5. ol = 

<£N1M- ^1 71^^1(107)^ &r^} 71(104)71- ^^sfJl^l- *l~b ^ 

51 s.^ z]-iofl tH*}^ ^^?V zJ-JE ^Jl ^*}7]^ ^>7l^ sfl^CL jH Tfl^V 

°i s^^m-. 



A = [aj a2 . . . a/d 

<^7}*], a,- 0j<$ ^ «fl^ ^>Hfli4^ -g-^ q-Ej-iflfe ^«)E1S tifll <tVEflu(- 

^.^>7> 5]t 0 lCf. y J^H 71^^1(106)^ ^>7> OI^^O] yflcg o]. Efl 

H-» Q }^91 u j3fl^l# ^H^S 13, ^^-tbcf. 7>#*1 ^^V 

71(108)^ ^"71 °>Eflu|- -g-^-*|l# W>%o.^ ^*J- oJ-Bfluj. a} 3}. 7l$ ^sflE} 7 1 ^ 

(106 HI oltf^Sl ^flq *}o)% ^v^-i- ^f-sH *1U= ^ 

°fl>H 7V#^1 SjE-ll- ^cf. ^ <?HflM- y J AH<Jj ^ol§ « o V 



<38> [^«J-^1 1] 
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^°-5., WLSOVeighted Least Squares) QJLZ]^ °l-g-S}o} m.^ ^ z^ofl tfl^- «j^g 
^ 7}^*1 "ijE-l-i- fsfe oflSL t}-§--4 £t}. 



<4i> 2] 

<42> // = fey - w^A)Ai(gi - Wj"A)" 

<43> <^7H. gj ^ Zj-^ofl tfl*> Ol^ol o>Eflu|- «l2fl^^; ^ ti] oj jl ? 

3. H cfl^ ^4i(diagonal element)^ 3.71^ ^ <4 w}til sfl^l-E.-^- ^ 



<44> 3] 

<45> Wj = (A A ,A H )~ 1 AA ,-gjH 

<46> ^7]^1, 7>^^l tflzf^ig ^/o] 3) K Identity Matrix) 2^ 

LSCLeast Squares ) u o v ^ *J °l ^ ji zl ife 4^- £4. 



<47> [^§VA1 4 ] 

<48> w . = (Atf^lAgM 

<49> «1 ^ 7V^^1 71 ^ ( 101 ) °>31 Uf 7 > *1 W Jl^V ^ ^ ^ Zj-^ofl «fl 

7>#^1 ^Bil- T^^. £ 1°1H K2f N^r ^ ^"^71 13^^7154 ^ 7i ^ 
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^ A^M. ^^7} t-^-(llO)^ 3.7]) ^7l(lll)Sq- ^A>^-§-(PN) ^^7] 
(112)5- fsl-o] t])olE^ ^A>^(PN) S£L1- ## 

<50> ^]<H 71(105)^" 7V^^1 7l^^-^l(101)# ^H^H ^lM-^ 7l^Z]-£f 

<^t}jL, ^A>^(PN) sfttf^ *fl<H*M ^Sl^ fl# IS %^7l «( 110HH 

##<>1 ojs^^^ ^ J1> ole ^ « 0 V^O. S ##71(111) #^£r Z}-£<2}. ^Aj-^-g- 

(PN) JELEL ^#fS 7l§^2f Hl^I^cf . o] nfl ##7l (111)2] #^^o] 7l§^HCf 
SM-ofl Sfl^SRr ^#-§: ol-g-^ 2,7} ^7l» Sj^-^cf. ^-o] *1 7} 

^1 °J^Nt <>l-8-*>^ tb3)M-7> ^5- ^ ^413^ #«^r ^-^71 

l~^(110)-°5. ^^S)7l *H ^E^5]H.S ##71(111)611^ Cj-g- ^T^7lS. ^ 
#^1^ ^ -g-%=°l ^7>tV 71^1^- Al^Efloll^i ^711- 

<51> ^H7l(105)^ 2,7} -^7l# t}^ 7^ ^S. JgT^ sg7) 7 y o)A}% 

-°r(PN)3=^ ^7l# no]B\^ ^<yig- ^ *Xsm *>^h *IH 71(105 )Sf 

^71 #^^oi 7i ^^cf e &-&°ii sh^sht 6>eik *i^ n-si- ^kh, n °j^m- 

Z^l n^*\±r %^7l ^J«§# 7>^*1 *}Ei# «1^# 7>#^1 7l<^#^l(101)^Ei 
olol ^ ^^#7l(109H ^df5}£^, ^"71 ^ U^#7l(109)7> ^ 3 »f]^# 

7>#^1 tfjE-1-I- <£#^- trfl, t^l U^#7l(104)Sl 7>^*1 ^ 

<52> ^ofl^ o^^j. ^71^ ol ig^^ ^^^S^l^]-, o]z\& ^AHl^ ©1 av 
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^71 ^7lS)^ A], ^7) ^^^7]^. ^o]E^ <^}^-( PN ) 5L5L^ ^ 

i5}±t ^7} ifj^ 7>f^l *g7] 7}.-^] tflEio} £ ^-g-^S.^ 

^ H J^^7l7> 5)^^ 7>^^1* 9l^>^ ^Hl£ ^)o]Eil- ^ ojcf. 
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11 

2] 

afl 1 *<H1 5^1, 

^•71 7>^1^, >8-7l oltf^S! u Jsfl€^ WLSCWeighted 

Least Squares) 5E^ LSCLeast Squares) ^Jl^-i- 3-8-th2.S.*| , #7] oltfajSl ^sfl 

3] 

wfl^ °l-g-*H 7j-*v 3<H:e *>M- ^m-U-i- ^*Hr 

^7i u^^^^j.; 
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7]-^^ Tfl^v*}^ 7>^^i #^#; 

^■71 ^l^S^S. 7>f^] «]Ei# ^ ^rt}jL SXt\7\ #7} 

7} U^*r#Ofl *H^SHr 7^*1 7l<^#; 

1- 3^*Kr ^o^t^ 7$^ Bfll #Efll4l- Oj-g-^ =LE.£-^tJ- 

7l^^Al^Bfl^ ^7l -^71 

[3^8" 4] 

*)] 3 %H1 sa^h, 

^•7] 7}^*lfe, ^-71 ol^-^o] aiafliiui]. o>Efli4 -g-^-^-g- WLS( Weighted 

Least Squares) LSCLeast Squares) <gJLZ\^-^ *}-g-*}- , #7l °l^-^# ^sfl 

*Rr alii #Efli4» °l-§-*Rr i2J=-g-«-£B^^ 7)*)^-A)^flcq S.71 a 
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^#*1 . 
[3^*8- 5] 

£1S U<§# 7|-^l a]Ei# Tfl^HSHr 7>#*1 cg^cf^^; 

#7] ^^51^ 7}1#-^V ^-71 «J*g^ 7}^*1 «flE-ll- ol^-^c^ ^l^ol o> 

«H ^S-Q 'IS. #^:^7jl; ^ 

ol-g-^H 2:71 ^7l# ^71 ^-7) 3^31# 3* <5>^r «fl «g 

6] 

*fl 5 -m 5U°h. 

#71 S7l ^-7] ^^-^-TlHl^ 2,71 ^711- tj^Kr 31 oj-g-^. 31= ifl #oj] gfl^ 
^ #A«7l Mjt§^ 7^) HijEi-i- ^71 «l^ 7 jo) 2:7] 7f#^ d) E^S. 
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[3^8" 7] 

5 *J- J£tt 6 &<>M, 
^71 7f#^l^, ^-71 olA^o] tij^^jz}- oj-EflM- -g-^-eJl^ WLSCWeighted 

Least Squares) LSCLeast Squares) ^ZL^^-g: ^ -§-«}- , #7] <>1>&3°1 wi sfl 

8] 

tifl'I °u^Wt °l-8-*M *HH2°1 ^>M- oj^o] oVtflM-^^: ^*Hr 

#7] ^Zj-IEtS. ^7) ifj^ 7W*\ tfjE^# T^sfjL oluf7> ^7] <§M 

71 U^^IEM] afl^SHr 7>^^1 7l^^^; 
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#71 !^7l «j^#^^l^ *11H3°1 ^Eflu}-^. ^#^- t-flo)E^ 9] 

^>^-S-(PN)^l- A^&r #^*H ^ ti^r #=l*Rr ^-Afl 7 l^-S.; 

^■71 *g*S# 7}-^*l 7l<^^^ ajM*H ^n^sl ^)*KEt -id^Kn. # 

71 o>*im^Sl *1 ^Zj-Sdj] tfl*H 3#^ ^A]-^(PN)S=1- ^Al7l 

iE7 = ^## Ol-g-^ ^71 -§-711- Sj^f^, #71 ^^#oll Sfl^SRr *1 W^H^l 
^"^71 fj$# At*} #71 7>^1 71^^^-O.S-^-E-l §]oltol #71 *g 7\ 

3=^4^^ 7l^l^-Al> 1 Efl_ 



*fl 8 %H1 

^"71 ^<§# 7>f^l^, #7] ol#^o] ifj^^ji). oj-^uf. o.^-^^^. WLSCWeighted 
Least Squares) LSCLeast Squares) t^sl^^r , #7l ^>l#^<y ^sfl 

^ ^"71 oj-EflM- -g-^^s. ^-#tb U^^M*] ^oli- a^^-^Hr fto S ^.g. 
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